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Abstract
Background: This study compared parental smoking with school personnel smoking in relation
to adolescents' smoking behaviours, alcohol use, and illicit drug use.
Methods: A cross-sectional survey for 24,379 adolescents was linked to a survey for 1946 school
employees in 136 Finnish schools in 2004-2005. Surveys included smoking prevalence reported by
school staff, adolescents' reports of school staff and parental smoking, adolescents' own smoking
behaviours, alcohol use, and illicit drug use. Multilevel analyses were adjusted for individual and
school-level confounding factors.
Results: Parental smoking was associated with all health risk behaviours among both sexes (risk
range 1.39 to 1.95 for other outcomes; Odds Ratio OR for smoking cessation 0.64, 95%
Confidence Interval CI: 0.57, 0.72 among boys, 0.72; 0.64, 0.81 among girls). Among boys, high vs.
low smoking prevalence among school personnel was associated with higher probability of smoking
(OR 1.19; 95% CI 1.01,1.41), higher frequency of smoking during school time (Cumulative Odds
Ratio COR 1.81; 95% CI 1.32, 2.48), frequent alcohol use (OR 1.23; 95% CI 1.01, 1.50), illicit drug
use (OR 1.40; 95% CI 1.16, 1.69), and higher odds of reporting adults smoking at school (COR 1.51;
95% CI 1.09, 2.09). Among girls, high smoking prevalence among school personnel was related to
higher odds of smoking (OR 1.18; 95% CI 1.02, 1.37) and lower odds of smoking cessation (OR
0.84; 95% CI 0.72, 0.99).
Conclusion:  Parental smoking and school personnel smoking are both associated with
adolescents' health risk behaviours but the association of parental smoking seems to be stronger.
Background
Unhealthy lifestyle among adolescents is a globally grow-
ing concern and there is an increasing awareness that
social environment has an effect on adolescent health
behaviours [1,2]. Among the social influences that affect
adolescent health behaviours are the behaviour of friends,
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family members and other role models [3-8], and school
culture [1,2,9-11]. There is also some, although inconsist-
ent, evidence that school-based interventions and restric-
tions can reduce health-risk lifestyle among pupils [11-
13]. Several studies on school personnel have focussed on
smoking behaviour [1,13-18]. No association was found
between teachers' and pupils' smoking in three ecological
studies [13-15]. Two studies found an association
between teacher's smoking and smoking prevalence
among boys but not among girls [16,17]. A further study
applied multilevel analysis [18] and reported a mixed pat-
tern of non-significant associations between teachers' and
pupils' smoking behaviours. Between-school variance in
alcohol and cannabis use has also been reported [19,20].
In this study, we combined responses from two independ-
ent surveys: a classroom survey for pupils, and a personnel
survey for teachers and other staff in 136 schools in Fin-
land. We examined the contribution of two significant
adult groups affecting adolescent development; i.e. the
extent to which parental smoking and school personnel
smoking are associated with adolescents' health risk
behaviours. Although comparisons between peer and
parental associations have been made in earlier research
[21,22], we are not aware of any studies about compari-
sons made between parents and school personnel. We
additionally examined the relationship between school
personnel smoking and adolescents' smoking during
school time and their perceptions of staff smoking behav-
iour at school. According to Finnish legislation, smoking
is forbidden in schools and school areas.
Methods
Study design
Data were obtained from two independent studies: the
Finnish school health promotion study [23,24] focusing
on adolescent health and health behaviours and the 10-
Town study focusing on health of local government per-
sonnel, including schools [25,26]. The nationwide Finn-
ish school health promotion study is a classroom survey
that has been implemented since 1995. The study covers
virtually all 8th and 9th grades of secondary schools (aged
14-16 years) and the first and second grades of upper sec-
ondary schools (aged 16-18 years). The survey has been
approved by the ethics committee of Tampere University
Hospital. The students responded to the survey on their
health and lifestyle habits either in May 2004 or in May
2005 (N = 25 879, response rate 84%).
In the 10-Town study, local government personnel of the
towns participating responded to a questionnaire
between October 2004 and January 2005 (response rate
65%; school personnel response rate 54%). The study was
approved by the ethics committee of the Finnish Institute
of Occupational Health. A total of 150 (83%) secondary
schools participated both in the Finnish school health
promotion study and the 10-Town study. Of them, five
schools were excluded because they had less than the
required minimum of four respondents from personnel.
Nine more schools were excluded because the number of
pupil respondents was less than 30, resulting in a sample
of 136 schools. The total number of school personnel
respondents was 1946 (495 men, 1451 women), the
mean number of respondents per school being 14 (range
4 to 45, SD = 6.9). Of the school personnel respondents,
1856 (95%) were teachers (84 head teachers). The
remaining 5% were mainly administrative staff and can-
teen workers. We obtained information on average smok-
ing prevalence among teachers and other personnel in
each school from the survey responses and linked this
data to the data on pupils.
In the 136 schools, the number of pupil respondents was
25,879, out of whom 24,379 (94%) had provided com-
plete data on demographics and parental smoking. The
mean number of pupil respondents per school was 190
(range 32 to 531, SD = 76.2).
Measures
Data on parental smoking and adolescent's health behav-
iours and perceptions were derived from the Finnish
School Health Promotion Study. Smoking frequency was
assessed with two questions. First, pupils were asked:
"How many cigarettes, pipes, or cigars have you smoked
this far?" Respondents who answered "None" were cate-
gorized as non-smokers. Current smoking status was
enquired as follows: "Which of the following alternatives
describes your current smoking?" with response alterna-
tives "None; less than once a week; at least once a week
but not daily; every day; have quit smoking". Those who
responded 'none' or had quit smoking were categorized as
non-smokers, and all other respondents were categorised
as smokers. Further, a dichotomous variable for smoking
cessation was derived: 1 = current smoker; 2 = has quit
smoking.
Smoking intensity during school time was calculated for
those who reported regular smoking (at least once a week)
with the following two questions: "How often do you
smoke at school or in the school area?" and "How often
do you smoke in the vicinity of your school during school
time?" with response alternatives 1 = never; 2 = some-
times; 3 = every day. If the adolescent answered "never" to
both questions, we coded the answer as "1 = never" and if
the answer was "every day" to either of the two questions
we coded the answer as "3 = every day". All other combi-
nations were registered as "2 = sometimes". Adolescents'
reports of school personnel smoking was assessed by a
single question about whether teachers and other school
personnel smoked at school or in the school area (1 = yes,BMC Public Health 2009, 9:382 http://www.biomedcentral.com/1471-2458/9/382
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every day; 2 = yes, sometimes; 3 = no; 4 = can not say).
Those who chose the last alternative were omitted and the
scale was reversed.
Alcohol use frequency was asked with the following ques-
tion: "How often do you use alcohol, for example half a
bottle of beer or more?" with response alternatives 1 = I
don't use alcohol; 2 = less than once a month; 3 = about
once a month; 4 = about twice a month; 5 = at least once
a week. A dichotomous variable for weekly alcohol use
was formulated but additional analyses were done treat-
ing alcohol use frequency as a continuous variable. The
question assessing binge drinking was: "How often do
you get really drunk?" with response alternatives: 1 =
Once a week or more often; 2 = about 1-2 times a month;
3 = rarely than that; 4 = never. A dichotomous variable
was formulated combining alternatives 1 and 2 (cases),
and 3 and 4 (non-cases). One-month illicit drug use was
asked with the following question: "Think back to the past
30 days. How many times during that time have you used
drugs with the intention to become intoxicated (for exam-
ple, thinner, glue, pharmaceuticals, alcohol and pharma-
ceuticals together, cannabis, ecstasy, subutex, heroin,
cocaine, amphetamine, or LSD?)" with response alterna-
tives 1 = not at all; 2 = once; 3 = 2-4 times; 4 = 5 times or
more. From these, a dichotomous variable was formed as
follows: 1 = no; 2 = at least once.
The adolescents' sex and grade level were derived from the
survey responses. Each pupil's socioeconomic back-
ground was ascertained from two questions asking sepa-
rately about the mother's and father's education: 'What is
the highest education your parents have performed?' (1 =
comprehensive school/comprehensive school and voca-
tional school; 2 = upper secondary school/upper second-
ary school and institute; 3 = college or university). If both
the mother's and father's education were reported, the
highest education level between them was chosen.
School-level percentage of pupils with low parental edu-
cation was derived from the measure of individual
responses about the parental education. Pupils with low
parental education were those whose parents' education
level was vocational school or less (range between schools
varied from 4% to 68%). Three groups of equal size were
then formed: 1 = <22%; 2 = 22-32%; 3 = 33% or more of
pupils.
Smoking prevalence among school personnel was
obtained from the questionnaire in the 10-Town study
asking "Do you smoke or have you previously smoked
regularly, that is, daily or nearly daily?", and "If you have
smoked, do you still smoke regularly?" Of these, a dichot-
omous variable was calculated (1 = non-smoker; 2 =
smoker). Percentage of smokers at work-unit level was
aggregated using work-unit codes derived from the
employers' registers. This measure was divided into three
categories of about equal size: 1 = 0-4%; 2 = >4-13% and
3 = >13% smokers. Using information on each respond-
ent's work-unit code, those data were linked to the data of
each respondent of the Finnish school health promotion
study.
Data analysis
We used multilevel analyses in the SAS 9.1 GLIMMIX pro-
cedure to assess the school-level and individual-level asso-
ciations. For dichotomous outcome variables, we used
multilevel random intercept models in binary logistic
regression models and calculated odds ratios (OR) and
their 95 percent confidence intervals (CI). For outcome
variables with more than two categories, we used multi-
level random intercept models with multinomial logistic
regression procedure calculating cumulative odds ratios
(COR) and their 95% CIs. We made adjustments for
pupils' grade level, parent's socioeconomic position, the
proportion of pupils at school with parents with low edu-
cation, and the proportion of non-teacher respondents
among school personnel. Analyses were made separately
for boys and girls.
Results
We found significant between-school variance in all meas-
ured outcome variables (all p-values < 0.01) for both boys
and girls. The individual and school-level characteristics
for boys and girls are shown in Table 1. Significant differ-
ences between sexes were found in almost all variables:
girls dominated 1st and 2nd grades of high school, they
had more often parents with lower education, were more
likely to smoke (32% of the girls vs 28% of the boys
smoked), have a smoking parent (38% vs 36%), and had
stopped smoking less often than boys (33% vs 40%).
However, girls were less likely to smoke during school
time or report seeing school personnel smoking. Girls also
used less often alcohol and got really drunk less often but
had used illicit drugs slightly more often than boys (10%
vs 9%). Boys were slightly more often in schools with a
high proportion of pupils of a manual socioeconomic
background. The proportion of smokers among school
personnel (Mean 8.8%, S.D. 9.1) was not significantly
associated with pupil sex distribution.
Table 2 presents the fully adjusted multivariate multilevel
models of the association between individual-level and
school-level covariates and outcome measures. In the
fully adjusted models, female sex, higher grade level,
lower parental education, and attending a school with a
higher proportion of pupils with low level of parental
education were related to pupil's smoking. Among those
who had smoked at least sometimes, girls and those with
lower parental education had lower odds to have quitBMC Public Health 2009, 9:382 http://www.biomedcentral.com/1471-2458/9/382
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smoking. Girls had also lower odds of smoking during
school time whereas pupils on higher grade level and
those with lower parental education as well as those
attending a school with a higher proportion of pupils with
low-education parents had higher odds of frequent smok-
ing during school time. The odds ratio of reporting school
personnel smoking was higher among boys than girls. In
addition, pupils with low-education parents and those
from schools with a high proportion of pupils with low-
education parents had higher odds of reporting school
personnel smoking. The odds ratios for using alcohol at
least weekly and getting really drunk at least once a month
were higher among boys, higher-grade pupils and those
with low parental education. Pupil socioeconomic com-
Table 1: Individual, family and school level characteristics among boys and girls
Boys (n = 11,609) Girls (n = 12,770)
Individual and family characteristics n (%) n (%)
Grade level
8th (secondary school) 3967 (34) 3892 (30)
9th (secondary school) 3845 (33) 3910 (31)
1st (upper secondary school) 2079 (18) 2704 (21)
2nd (upper secondary school) 1718 (15) 2264 (18)
Socioeconomic background (parental education)
Comprehensive school 637 (5) 828 (6)
Comprehensive school and vocational school 2176 (19) 3052 (24)
Upper secondary school/upper secondary school + institute 3095 (27) 3359 (26)
College or university 5701 (49) 5531 (43)
Parental smoking
No 7391 (64) 7930 (62)
Yes 4218 (36) 4840 (38)
Own current smoking
No 8219 (72) 8559 (68)
Yes 3213 (28) 4005 (32)
Smoking cessation (among those who had ever smoked)
No 3213 (60) 4005 (67)
Yes 2165 (40) 1940 (33)
Smoking during school time (among regular smokers)
Never 269 (12) 381 (15)
Sometimes 569 (26) 732 (28)
Every day 1356 (62) 1457 (57)
Reporting personnel smoking at school
Never 2514 (35) 2822 (39)
Sometimes 2196 (30) 2281 (31)
Every day 2562 (35) 2179 (30)
Alcohol use frequency
Less than weekly 9831 (85) 11,390 (89)
At least once a week 1736 (15) 1343 (11)
Binge drinking (gets really drunk)
Never or rarely than once a month 8526 (74) 10,130 (80)
At least once a month 3034 (26) 2605 (20)
Illicit drug use during the past month
No 10,518 (91) 11,482 (90)
Yes 1042 (9) 1245 (10)
School-level characteristics
Proportion (%) of pupils at school with low parental education*
< 22 3739 (32) 4273 (33)
≥22 < 33 3847 (33) 4318 (34)
≥33 4023 (35) 4179 (33)
Proportion (%) of smokers among school personnel
≤4 3915 (34) 4432 (35)
> 4 ≤ 13 4036 (35) 4469 (35)
> 13 3658 (32) 3869 (30)
*Parental education level comprehensive school or comprehensive school and vocational school.
Note. All differences between boys and girls were statistically significant except the difference in the prevalence of school personnel smoking (p = 
0.095).BMC Public Health 2009, 9:382 http://www.biomedcentral.com/1471-2458/9/382
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position at school was not related to individual alcohol
use. The odds of reporting illicit drug use was slightly
higher among girls than boys. Lower parental education
and higher proportion of pupils at school having parents
with low education were associated with greater odds for
drug use.
Table 3 shows fully adjusted multilevel models of the
association of parental smoking and school personnel
smoking with pupil outcomes, separately for boys and
girls. Among both sexes, parental smoking was strongly
and consistently associated with all health risk behaviours
with elevated risks ranging between 1.52 and 1.95 among
boys and 1.39 and 1.93 among girls. Parental smoking
was related with 0.64 times lower odds of smoking cessa-
tion among boys and 0.72 times lower odds of cessation
among girls who had smoked at least sometimes. Odds
ratio for smoking was 1.19 and 1.18 for boys and girls in
schools with a high proportion of smokers among school
personnel compared to those in schools with a low pro-
portion of smokers among school personnel. The corre-
sponding odds ratio for smoking cessation in girls was
0.84. Among boys, a high percentage of smokers in school
staff was associated with a cumulative odds ratio of 1.81
for smoking during schooldays, a cumulative odds ratio of
1.51 for reporting school personnel smoking at school,
odds ratio of 1.23 for weekly alcohol use, and an odds
ratio of 1.40 for drug use. When alcohol use was analysed
using multinomial logistic regression, cumulative odds
ratio for frequent alcohol use in schools with high preva-
Table 2: Association of individual and school level characteristics with adolescents' health risk behaviours and their perceptions of 
school personnel smoking.
Smoking 
prevalence
Smoking 
cessation*
Smoking 
intensity 
during school 
time†
Reporting 
personnel 
smoking at 
school
Weekly 
alcohol use
Binge 
drinking
One-month 
drug use
OR (95% CI)‡ OR (95% CI)‡ COR (95% 
CI)‡
COR (95% 
CI)‡
OR (95% CI)‡ OR (95% CI)‡ OR (95% CI)‡
Sex
Boy 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Girl 1.17 (1.11-1.24) 0.72 (0.66-0.78) 0.73 (0.65-0.83) 0.78 (0.73-0.83) 0.63 (0.58-0.68) 0.70 (0.65-0.74) 1.10 (1.00-1.20)
Grade level
8th 
(secondary 
school)
1.00 1.00 1.00 1.00 1.00 1.00 1.00
9th 
(secondary 
school)
1.50 (1.40-1.62) 0.86 (0.78-0.96) 1.30 (1.12-1.50) 1.05 (0.97-1.13) 1.77 (1.59-1.98) 1.59 (1.47-1.73) 1.17 (1.05-1.30)
1st (upper 
secondary 
school)
1.42 (1.24-1.63) 0.93 (0.81-1.08) 1.69 (1.26-2.28) 0.78 (0.55-1.12) 1.95 (1.63-2.33) 1.79 (1.55-2.07) 0.88 (0.75-1.04)
2nd (upper 
secondary 
school)
1.98 (1.72-2.27) 0.88 (0.77-1.02) 1.98 (1.47-2.66) 1.01 (0.70-1.44) 4.24 (3.57-5.04) 3.11 (2.69-3.59) 0.98 (0.83-1.16)
Parental 
education
I highest 1.00 1.00 1.00 1.00 1.00 1.00 1.00
II 1.02 (0.95-1.09) 0.99 (0.90-1.09) 1.06 (0.91-1.23) 0.97 (0.89-1.04) 1.00 (0.90-1.10) 1.05 (0.97-1.13) 1.03 (0.93-1.15)
III 1.28 (1.19-1.38) 0.87 (0.79-0.97) 1.36 (1.16-1.59) 1.04 (0.96-1.14) 1.21 (1.09-1.34) 1.32 (1.21-1.43) 1.14 (1.01-1.27)
IV lowest 1.56 (1.39-1.75) 0.72 (0.61-0.84) 1.42 (1.13-1.77) 1.15 (1.00-1.32) 1.60 (1.37-1.87) 1.55 (1.37-1.76) 1.48 (1.25-1.75)
Proportion (%) 
of pupils at 
school with low 
parental 
education§
< 22 1.00 1.00 1.00 1.00 1.00 1.00 1.00
≥ 22 < 33 1.11 (0.96-1.28) 0.87 (0.76-1.00) 1.16 (0.85-1.59) 1.25 (0.83-1.88) 0.90 (0.75-1.08) 1.04 (0.89-1.21) 1.26 (1.08-1.47)
≥ 33 1.21 (1.05-1.41) 0.88 (0.77-1.02) 1.57 (1.15-2.14) 1.53 (1.02-2.29) 0.99 (0.88-1.19) 1.11 (0.96-1.30) 1.35 (1.15-1.58)
*Among ever smokers (n = 11,323).
† Smokes at school and/or in the vicinity of school during schooldays; among regular smokers (n = 4764).
‡ Fully adjusted model.
§ Parental education level comprehensive school or comprehensive school and vocational school.
Note. Multilevel analysis, all variables entered simultaneously. OR, odds ratio; COR, cumulative odds ratio; CI, confidence interval.BMC Public Health 2009, 9:382 http://www.biomedcentral.com/1471-2458/9/382
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lence of staff smokers was 1.14 (95% CI 0.99-1.31)
among boys and 1.07 (95% CI 0.94-1.23) among girls
(not shown in the table).
It is possible that boys more frequently report school per-
sonnel smoking because they themselves smoke more
often during school time for example, on the school back-
yards. Therefore we ran a sensitivity analysis on non-
smokers only. We found that among the non-smokers, the
cumulative odds ratio of reporting that personnel smoke
at school were 1.16 (95% CI 1.08 to 1.26) for boys when
compared with girls. Among boys, an association was also
found between a higher percentage of school staff smok-
ers and higher odds of boys seeing school personnel
smoke (cumulative odds ratio 1.49, 95% CI 1.05 to 2.11).
Discussion
This study examined the contribution of smoking of two
significant adult groups - parents and school personnel -
to various health risk behaviours and perceptions among
adolescents. We found that parental smoking was strongly
and consistently associated with all health risk behaviours
studied among both sexes. Furthermore, a high percent-
age of smoking among school personnel was related to
smoking both among boys and girls and lower odds of
smoking cessation among girls. Furthermore, among
boys, higher proportion of staff smokers at school was
related to higher odds of smoking at school, reporting
staff smoking at school, higher use of alcohol, and higher
use of illicit drugs. Although parental smoking and school
personnel smoking were both associated with adoles-
cents' health risk behaviours, the association of parental
smoking was stronger.
We found that smoking and having a smoking parent was
related to female sex. Girls had also stopped smoking less
often than boys. However, boys smoked more often dur-
ing school time, used more alcohol and reported more
often binge drinking than girls. One-month drug use was
slightly more common among girls. The prevalences
Table 3: Association of parental smoking and school personnel smoking with adolescents' health risk behaviours and their perceptions 
of school personnel smoking.
Smoking Smoking 
cessation*
Smoking 
during school 
time†
Reporting 
personnel 
smoking at 
school
Weekly 
alcohol use
Binge 
drinking
One-month 
drug use
OR (95% CI)‡ OR (95% CI)‡ COR (95% 
CI)‡
COR (95% 
CI)‡
OR (95% CI)‡ OR (95% CI)‡ OR (95% CI)‡
Boys
Parental 
smoking
No 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.95 (1.78-2.13) 0.64 (0.57-0.72) 1.52 (1.27-1.83) 1.16 (1.06-1.27) 1.55 (1.39-1.73) 1.79 (1.63-1.96) 1.72 (1.50-1.96)
School 
personnel 
smoking 
prevalence
0 ≤ 4% 1.00 1.00 1.00 1.00 1.00 1.00 1.00
> 4 ≤ 13% 0.92 (0.78-1.10) 1.11 (0.93-1.33) 1.55 (1.12-2.16) 1.14 (0.82-1.59) 0.98 (0.80-1.21) 0.90 (0.76-1.07) 1.25 (1.03-1.52)
> 13% 1.19 (1.01-1.41) 0.90 (0.75-1.07) 1.81 (1.32-2.48) 1.51 (1.09-2.09) 1.23 (1.01-1.50) 1.09 (0.93-1.29) 1.40 (1.16-1.69)
Girls
Parental 
smoking
No 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.93 (1.78-2.10) 0.72 (0.64-0.81) 1.39 (1.18-1.65) 1.02 (0.93-1.12) 1.82 (1.62-2.06) 1.79 (1.63-1.96) 1.75 (1.55-1.97)
School 
personnel 
smoking 
prevalence
0 ≤ 4% 1.00 1.00 1.00 1.00 1.00 1.00 1.00
> 4 ≤ 13% 1.01 (0.86-1.17) 0.84 (0.71-0.98) 1.26 (0.89-1.78) 1.12 (0.78-1.63) 0.92 (0.75-1.13) 1.00 (0.83-1.19) 1.09 (0.92-1.30)
> 13% 1.18 (1.02-1.37) 0.84 (0.72-0.99) 1.23 (0.88-1.72) 1.39 (0.97-2.00) 1.14 (0.94-1.39) 1.11 (0.93-1.33) 1.14 (0.96-1.35)
*Among ever smokers (n = 11,323)
† Smokes at school and/or nearby school during schooldays; among regular smokers (n = 4764)
‡ Multilevel analysis adjusted for student's grade level, parental education, school personnel smoking/parental smoking, the proportion of pupils 
with low parental education at school, and the proportion of non-teacher respondents at school
Note. OR, odds ratio; COR, cumulative odds ratio; CI, confidence intervalBMC Public Health 2009, 9:382 http://www.biomedcentral.com/1471-2458/9/382
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found in our study are not easy to compare with other
studies due to different methodology and age range used,
especially with regard to alcohol use and illicit drug use.
We found that 28% of boys and 32% of girls were smok-
ers. However, adolescents who smoked less than once a
week were included as smokers. Prevalence of smoking
has varied between 3% and 30% in other studies [27-31],
and in line with our results, higher prevalence of smoking
among girls than among boys has been reported but
smoking intensity has been greater among smoking boys
[29]. Girls' slightly higher prevalence of smoking may par-
tially be explained by higher use of non-smoke tobacco,
snuff, among boys [27]. Binge drinking seems to be more
common among boys than girls. In the U.S. 11% of the
boys and 10% of the girls aged 12-17 years had drank five
or more drinks of alcohol at least once during the past
month [28] which is less than in our study (26% of the
boys and 20% of the girls said they binge at least
monthly). However, of 15-16-year-old adolescents in
France and U.K., 16% and 33% of the boys and 7% and
27% of the girls had binged at least three times in the past
month [31]. Nine percent of the boys and 10% of the girls
reported one-month illicit drug use (cannabis or other) in
our study which implicates practically no sex differences
in one hand, and less common drug use in Finland than
in many other countries, on the other hand. In a study of
youth aged 15-16 years in France and in the U.K.[31],
25% of the French boys and 19% of the British boys had
used cannabis in the past month. Corresponding figures
for the girls were 19% and 15%. In a cross-national survey
of cannabis use among 15-year-olds [32], the highest
prevalence of frequent (more than 40 times in life-time)
cannabis use was seen in boys in Canada and Switzerland
(14%), and in girls in U.S. (6%) and Switzerland (5%).
Corresponding figures for the Finnish boys and girls were
1% and 0.2%. In our study, illicit drug use included use of
pharmaceuticals which may be more common among
girls and in part explain the small sex difference found in
drug use. However, Ter Bogt and others argued that the
wealthier the country, the smaller are sex differences in
substance use [32] although there are probably many
other contributing sociocultural and family characteristics
predicting adolescent substance use [31].
The proportion of smokers among school personnel was
on an average of 8.8% in our study. This kind of relatively
low average prevalence of teacher smoking has also been
reported in an earlier study [15]. In our study, 65% of the
boys and 61% of the girls reported school personnel
smoking at school. In a Danish study, 86% of the boys
and 88% of the girls said they were exposed to teachers'
smoking [33]. Corresponding with our results, that study
showed an association between adolescents' reports of
teacher smoking at school and their own smoking.
The findings that parental smoking is associated with
smoking, alcohol use and illicit drug use are consistent
with earlier studies [3-7]. Also in line with earlier research,
we found that parental smoking was associated with
decreased odds of quitting among adolescents who had
previously smoked [34-36]. However, we are not aware of
earlier studies showing that among regular smokers,
parental smoking is also related to smoking during school
time, which may be a proxy measure for smoking inten-
sity.
Earlier studies have mainly focused on smoking and have
shown that school context in itself is related to the smok-
ing of pupils [1,2]. Of the possible explanatory factors for
school-level variance, pupil's socioeconomic composition
has been one of the most important candidates [1]. In our
study, the proportion of pupils in school with parents
with low education level had an independent association
with adolescent's smoking, smoking cessation, smoking
during school time, and illicit drug use.
Substance use control policy at school is another impor-
tant factor which may explain why school affects adoles-
cent smoking and other health risk behaviours [1,37]. In
Finland, smoking is forbidden in schools and school
areas. Municipalities are responsible for the supervision of
the smoking ban, which means that school personnel
should take charge in keeping schools smoke-free. How-
ever, teachers' perceptions of the school smoking policy as
too strict have been associated with smoking among
pupils [16]. School staff attitudes towards smoking may
be less strict if they themselves smoke. We found that in
schools where the proportion of staff smokers is higher,
pupils actually see personnel smoking at school. This
might be interpreted by the pupils as a "green light" for
smoking.
We found that the association between staff smoking and
pupil's smoking, alcohol and drug use was stronger for
boys than for girls. If staff smoking prevalence is consid-
ered as an indicator of role modelling or attitudes towards
health risk behaviours, girls may be only be affected when
making the decision whether to smoke or not. In boys, we
found an association also with alcohol and illicit drug use.
Our finding that boys also report seeing personnel smoke
at school more often than girls and that their perception
is related to the actual number of staff smokers at school
gives support to the hypothesized role model effect [1,8].
There is some evidence that the psychosocial determi-
nants of smoking are somewhat different in boys and girls
[38]. Smoking has been hypothesized to represent inde-
pendence and rebelliousness among girls but a mecha-
nism to cope with social insecurity among boys. Girls
have even reported "infuriating parents" as one of theBMC Public Health 2009, 9:382 http://www.biomedcentral.com/1471-2458/9/382
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benefits in smoking [39]. That is why girls may also smoke
in schools where personnel do not smoke.
However, we found stronger associations of adolescent
health risk behaviours with parental smoking than with
school personnel smoking. There are at least two possible
explanations for this finding. First, the associations found
between parents and children may be due to shared
genetic factors [40,41]. However, a recent study showed
that teenagers are as affected by smoking by a non-biolog-
ical parent as smoking by their biological parents [42]. We
found that parental smoking was associated not only with
smoking but also with all forms of health risk behaviours
among adolescents. Parental smoking may be a proxy for
parenting and supervision style, which in turn may
increase risk-taking behaviours among children [6,31].
The methodological advances of our study were the large
number of schools and their high participation rate; vast
majority of secondary schools and upper secondary
schools of the ten towns participated in the study. In Fin-
land, about 98% of comprehensive school education is
public and organized by the municipalities, rendering the
study widely generalizable. We adjusted the most likely
confounders in our analyses, i.e. pupil's grade level, par-
ent's education, parental/school personnel smoking, and
the pupils' socioeconomic composition at school. How-
ever, there may still be some unmeasured factors which
may confound the association between school personnel
smoking and health behaviours among pupils. Further-
more, we used odds ratios as association estimates.
Although they are relative measures, odds ratios should
not be interpreted as risk ratios. Given the relatively high
prevalence of our outcome measures (range from 9% to
40%), odds ratios tend to provide greater values than esti-
mates of relative risk.
Response rate in the pupils' survey was 84%. The response
rate among school personnel was relatively low, 54%.
One methodological consideration relates to selective
non-response. For example, if substantially more smokers
in the schools with high proportion of smokers than those
in the schools with low proportion of smokers were non-
respondents, our findings between school personnel high
smoking prevalence and adolescent health behaviours
would have been overestimated. However, we were not
able to test such a bias with our data.
Conclusion
Unhealthy lifestyle among adolescents has serious effects
on health later in life [43]. This study suggests that paren-
tal smoking and school personnel smoking are both asso-
ciated with adolescents' health risk behaviours but the
association of parental smoking seems to be stronger.
However, as our study was cross-sectional, temporal order
between the variables cannot be determined. If these asso-
ciations are causal, promoting a healthy lifestyle among
parents and school personnel may have a favourable
effect on adolescent health behaviours.
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